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THE  EFFECT  OF  GIBBERELLIN  ON  PLANT  GROWTH 
AND  DEVELOPMENT 


/  Following  is  the  transit tion  of 
selected  articles  in  Fiziologiya 
Rasterily  (Plant  Physiology),  Vol. 
7,  Mo,  3,  1960._y 


BRIEF  REPORTS* 


*  These  brief  reports  are  devoted  to  results  of  tests  of 
gibberellin  on  various  agricultural  plants.  The  tests 
were  organized  in  1959  on  the  initiative  of  the  Growth 
and  Development  Laboratory  of  the  Institute  of  Plant 
Physiology  im.K.  A.  Timiryazev,  Academy  of  Sciences 
USSR.  In  addition,-  the  editors  considered  it  worth¬ 
while  to  include  the  report  by  V.  1.  Razumov  concern¬ 
ing  the  use  of  gibberellin  for  accelerating  the  flower 
ing  of  short-day  plants. 
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THE  EFFECT  Of  GIBE  BEE  ELiK  ON  THE  GROWTH  AND  YIELD 

•  a  'Dv,  •  OF  'HEN?  ADD  ’TOBACCO  ■  A.  u'  A  ;;A.  /w  /A.-1 


By  M.  Kb.  Cbcylakhyari,  V.  0.  Kpchanko^,  and  V.  1.  Zampta 

Insti  tute  of  Plant  -Physic logy  lin,  .K.vA.YTirriiryazev 
of  the  Academy  of  Sciences  USSR,  Koseov 
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0  The  most  striking  pfeatbre  -in  the  ^effect  of  ... 
gibberelljrj  on  plants  is  its  ability  to  promote  growth 
In  the  above-ground  organs.  Thus,  it  has  been  estab- 
11  shed  that  gibberellln  is  effective  in  promoting  the 
formation  arid  growth  of  plant  stems,  stem  shoots,  and 
leaves,  and  1&  intensifying  the  growth  of  parthenccarpie 
fruits  ■/  1~6_/,  a  Vp-  v.|. ...  .  ■>  .?....  aa^  Aac  »  a. 

'In  this  connection  it  seemed  of  great  interest  to 
study  the  effect  of  gibberellin  on  crc  r  plants,  in  parti¬ 
cular  hemp,  whoso  yield  defends  upon  the  length  cf  the 
stem,  and  tobacco,  whose  yield  depends  on  the  number  and 
weight  of  the  leaves.  Similar  tests  were  conducted  by 
v«i  in'  the  summer  of  1959  in  the  plant  house; at  the  Exhi¬ 
bition  of  Achievements  of  the  National  Economy  USSR* 
Chuysk  Southern  hemp  (Cannabis  sativa)  and  Matnont  tobacco 
(Mcotina  tabacum)  were  taken  'as  test  media.  The  tests 
were  conducted  in  soil  placed  in  5  kg  'Fit drier  15 cb  culture 
vessels  with  the  addition  of  a  complete  mineral  fertilise] 
prior  to .  seeding.  /A";  A  'IA:V-;,: 

The  seeds  of  hemp  were  sown  in  the  'vessels  on  6 
Kay ,  and  sprouts  appeared  on  11  Kay;  the  seeds  of  tobacco 
were  sown  in  flats  on  P!j.  p&rch,  and  sprouts  appeared  on  ; 
31  March;  the  pri eking -out  was  done  on  ?5  April,  and  the  1 
trShr plant j ng  into  culture  vessels  (during  the  two- leaf 
phase)  on  1  June.  Originally,  there  were  eight  hemp 
plants  in  each  vessel,  and  by  the  end  of  the  test  this 
number  was  reduced  to  four  or  even  to  two r  In  'the  case 
of  tobacco,  there  was  one  plant  in  each  vessel  through- 


! 


out  the  entire  teste  The  tests  began  on  19  -Tune  and  were 
completed  on  3  October . 

One -half  the  heap  and  tobacco  plants  (three 
vessels  of  each)  were  treated  with  gibberellin, ' while 
the  ether  half  were  grown  as  controls.  The  experimental 
hemp  and  tobacco  plants  were  sprayed  with  weal  gibberexlin 
solutions  on  five  dates!  19  June,  26  June,  3  July,  10  July 
and  8  August 5  the  tobacco  plants  were  given  an  additional 
spraying  cn  7  September.  The  concentration  of  the  so  lu-  , 
t.iorf  used  for  the  first  spraying  was  0.001  percent,  for 
the  second  spraying  0.002  percent,  and  icr  the ^ sud sequent 
sprayings  0.01  percent.  A  wetting  agent  (of  either  the 
OP-7  or  0P-10  type  )  in  a  concentration  of  0.05  percent 
was  added  to  the  solution  during  the  spraying.  The  con¬ 
trol  plants  were  sprayed  on  the  same  dates  with  water 
plus  the  wetting  agent  only.  When  the  spraying  was 
started,  on  19  June,  the  hemp  plants  had  grown  to 
heights  of  20  cm,  with  four  to  five  leaves  on  ea.cn  plant. 

-The  "gibber  ell  in  treatment  affected  the  plants 
quite  strongly:  there  was  a  noticeable  increase  in  the  -p 
growth  of  the* plant  stems,  and  eventually,  the  growth 
of  the  experimental  plants  considerably  surpassed  that 
of  the  control  plants  (Table  ;l)»:  ;;x 

-  Table  1Y  fY  3Y 

'  The  effect  of  gibberellia  on  the  growth  of  heasp  a^tob^eo^ 

§ : 

EUats  jfest  variant  7.6  7.13  7.20  8.3  8.10  [8.19'  9.3 


Ca»nabisicontrol  111  130  1^0  l60  165  170  1.85  1 195 

sativa  Isibbaremn  182  232  300  350  365  *05  4*5  *35 


Hicotina|' Control  25  30  |  ^  oc  j  j  j  ^ 

35!  #  go]  120;  155  J  1S0  I  175  !  215 


$5  62  I  70  80  j 


The  greater"  growth  of  the  treated  plants  w. 
j counted  for  partly  by  the  increase  in  the  lengt' 
le  ■'inter nodes"  and  partly  by  -the  increase  .in  the 

y ' '  *1  -  ~  vv e? 4-  ' •  hbri  nrl  ‘  t.hp, ;  :,le 


j  experimental  plants" 'were  •considerably  larger,  but 
1  leaves  which  appeared  later  on  the  hemp  plants  dlf- 
*ed  little  from  those  on  the  respective  control  plants, 


and  the- la tar  leaves  on  the  tobacco  plants  were  longer 
but  net  wider  than  those  of  the  control  Plants,  The  ■ 
experimental  tobacco' 'plants  differed  from  the  control 
plants  in  that  the  leaves  were  of  a  much  lighter  shades 
on  the  hemp  plants  the  brightening  of  the  leaves  was 
less  marked.  •  .v;,  ^  vp. 

Ir_  view  of  the  increased  stretching  of  the  stems 
ano*  in  order  to  ensure  normal  growth,  the  plants  were 
systematically  provided  withhsdditional  nutrients. 

••  .  The  increased  growth  pi  the  experiment©  1  hemp 
■plants^  resulted  in  their ’flowering  later  than  the  con¬ 
trol  plants:  for. the  control  plants  flowering  began  on 
25  -August  and  for  '.the  experiment©!  plants  it  began  on 
2  September.  By  the  end  of  the  test  the  experimental 
hemp-  plants  still  had  not  produced  ripe  seeds  and  were 
in  the  seed -ripening  that©  (button  phase),-  whereas  the 
control  plants  were  somewhat  riper.  Both  the  experimen¬ 
tal  and  control  tobacco  plants  prcduced  neither  f lower 
buds' nor  flowers'  and  still  were  in  the  phase  >f  vegeta¬ 
tive  growth .  -At  the  end  of  the  test,  'on  3  (etcher,  1;.. 
the  plants  were  measured  and  photographed',  they 
emo-ved  from fthe"  soil  and  the  weight  of  their 
mass  was  recorded  The  data  obtained 
given  -in  Table  2  and  in  ;Bihs.  I'/and  2,  •;  .  ( 
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Figure  1.  The  effect  of  'gibberellin  on  the  growth 
ana  development  cf  the  southern  Chuysk 
hemp  ( ca nahl s  sa t J v a ) .  Left:  two  ve s' se 1 s 
•with  plant. *3  sprayed  five  times  with  gibbe- 
re'llin  in  a  concentration  cf  0.001  to  0.01 
percent.  Bight:  the  control  plants . (Photo 
taken  on  9/28/59) 


;l  ' 


effect  of  gibbereilin  bn^he^gtcwth  fend  ; 
development  of  Karnont  tobacco  (Nicctina 
:  tabacurn) .  Left  :  two  plants  sprayed  six  times 

with  gibbereilin  in  a  concentration  of  0.001 
to  0.01  pe  cert.  Light:  the  control  plants. 
(Photo  taken  on  9/P7/59)  piLf  ■■ 

The  data  given  in  Table  ?  and  Figs.  1  and  <  clearly 
show  that  under  the  influence  of  gibbereilin  the^height 
of  the  plants  increased  two  and  one  half  times,  the  raw 
weight,  increased  one  and  a  half  to  two  tiroes,  and  the 
number  of  leaves  on  the  tobacco  plant  doubled.  _ 

The  impetuous  growth  of  hemp  plants  that  takes 
place  under  tie  influence  of  gibbereilin  is  undoubtedly 
of  interest  for  the  practice  of  plant  growing.  However, 
at  this  point  two  questions  arise:  (1)  to  what  extent 
■hemp  plants  over  5  m  high  are  stable  to  creeping:  and 
(?)  what  are  the  yield  and  technological  qualities  of 
the  fiber  obtained  from  plants  treated  with  gibberellnn. 

The  answer  to  the  first  question  can  be  produced 
only  by  tests  conducted  under  varying  field  conditions 
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of  sowing  density,  water  repine  and  mineral  -n'iitritld'h. 
The  answer  to  the  second  question  is  given  tb  a  certain 
extent  by  laboratory"  data  on  stems  of  hemp  obtained  from 
investigations  conducted  at  the  Central  Scientific 
Research  Institute  of  the  Flax  and  Bast- Fiber  Industry 
(Ts'NIlLV) .  : : f  - :: 

Table  3  shows  that  the ' treatment 'of  plants  with 
gibberellin  results  in  a  substantial  increase  in  the 
length  of  the  stem  (i.e.,  the  length  of  the  plant  from 
the  butt  to  the  beginning  of  branching  at  the  stem’s 
apex) :  the  treatment  reduces  the  necessary  soaking'  time 
a  nd  produces  uni  form'  retti  rsp  of  the  stem'  straw ;  a  i  so , 
it  raises  the  content  of  fiber  in  the  sterrs  :aho  increase 
the  staple  of  the  elementary '  fiber.  ' 

These  pfel 1 mi nary  data  indicate  that  the  applica¬ 
tion  of  gibberellin  in  the  cultivation  of  hemp  may  be 
very  promising,  and  that  further  testing  of  hemp  under 
both  field  and  controlled  conditions  are  nece'saajry. r-  ’ey 
The  intensive  growth  -of  tobacco  :stefrs  and  the  :  f 
increase  in  ^the'-riumbbr  of'  leabe£  may1  be  “of -iriteiest  ■ 
to  toba cco-growe r s ,  provided  the  qua li ty  ’of '  leaves  can 
be  retained  at  the'  seme  level  and  the  changes"  in  their 
chemical  composition  will  not  have  a  negative  effect  on 
the  quality  of  the  yield.  We  have  no  data  on  the  chemi¬ 
cal  composition  of  the  leaves.  It  Would  be  highly 
advisable  to  test  gibberellin  for  its' effect  on  various 
tyros  of  tobacco  under  controlled  and  field  conditions, 
and  to  be  sbre  to  match' thes6  tests  'Mtbf  fhe  chemical 
ahalysl s  ’of  -the  raw  material.’  -A  "A  ,;:': 

-.1  On  the  whole,  the  tests  indicate  the  prospects 
for  further  '  testing  Of ' the ' ef fe ct  “of  gi bbere 111 n  oh  ' ~ 
technical  cultures  such  as  hetfrp  and  tobacco  with  a  view 
toward  increasing  their  yield  and  solving  the  problem 
of  the  possible  use  Of  gibberellin  in  the  practice  of  : 
plant  growing. 1  ",  ;w'A,  ' 


Bibliography  v  9  *•  -  ^  * ' 

and  Jamaki,  T.  Ann.  Rev.  Plant  Physiol. 


1.  Stowe,  Bj  B.  and  Jamaki,  T.  Ann.  Rev.  Plant  Physiol. 

.  A  jRp  19^7. 

2.  Brian, %  .  W.‘  “ Biolog.  Bevs.y^,  yH6b:l,';37,  1959.  ; 

3.  :  Chaylakhyan,  K.  Kh. ,  Dckl.  A K  SSSP.  (Reports  of  the 

Academy  of  Sciences  USSR),  112,  No.  6,  1077,  1957. 

U,  Chayla  hvan,  K.  Kh.',  Be  tan  Zh.  (Botanical  Journal), 

:  l(y  ’  927  v  19  Jp .  ;  *  v  ,  *  -  ;  -  ,  1  • 

7.  Kolbe,  W.Z. ,  f .  AbkOr  u’.  Pfianzenbau,  107,  PH,  2,  1L7, 
1958.'  :  y:  -  a  7  p- A'>  ^a  a  . 

6.  hosolov, '  I.  V. ' and  Mosolov,rI.  V.  Izv;  AN  SSSR  (News' 
of  the  Academy  of  Sciences  USSR),  No.  h ,  577,  1959* 


Received  on  1  February  I960 


THE  EFFECT  OF  GlEBEREILl'N  ON  THE  GROWTH  OF  YOUNG 
'  TEA  SHOOTS 


Azerbaydzh&n  Scientific  Research  Institute ,  Baku 


(Pages  3^3-3^)  "  -  .  ?  :  _ 

Gibberellin  is  notable  for  its  high  physiological 
activity.  -While  promoting  the  processes  of  growth,  it 
has  a  regulating  effect  on  the  development  of  plants ."V— 
/l,  2,  3_/  and_on  the  yield  of  the  vegetative  bulk  of 
various  crops  /"*+,- 5  7-. 

Of  substantial  interest  Is  the  study  :o.f  the-  ' 
effect  of  gibberellin  on  the  activation  of  growth:  pro-  ...;• 
cesses  in  the  tea  shrub,  since  the  yield' of  this  culture 
is  defined  by  the  yield  of  the  gpeen  leaf,  which  is  a  ... 
direct  .product  of  the  growth  processes.  With  that; -end  - 
in  view  we  conducted  special  investigationa  under. field 
conditions.  At  the  end  of  September  1959?  at  the  leaf- 
collecting  station  of  the  Lenkoran  branch  of  the  Azer- 
baydzhan  Scientific  Research  Institute  of  Horticulture 
Viticulture,  and  Subtropical  Cultures,  we  selected  e 
trimmed  trellis  where  the  tea  shrubs  had  a  nearly  uni- -i 
form  appearance.  After  we  had  collected  the  coarse,  : 
leaves  from  the  shrubs,  this  trellis  was  divided- into  ■ 
eight  parts,  each  two  meters  long.  Four  of  these  were- 
assigned  as  control  plots  and  the  other  four  as . experi- : : 
mental  plots.  The  experimental  and  control  plots  -  were; 
loc.  ted  in  an  alternating  manner,  and  thus  quad rupli ca¬ 
tion  was  obtained.  The  tea  shrubs  on  the  'experimental,  •, 
lots  were  sprayed  with  a  solution  of  gibberellin  at  a 
concentration  of  200 mg  per  liter  on  , the  following  dates : 
25,  28,  and  29  September  and  2  and  5  October,  1959*  -The 
solution 'used  on  the  four  experimental  plots  (totaling  ., 
eight  meters)  at  each  spraying  amounted  to  300  ml.^ - ;f. 


On  7  to  8  October  we  observed  the  transition-  of 
the  axillary  buds  from  tbs  period  cf  latent  growth  to  : 
'that,  of  visible  growth:  at  this  time  the  .spraying  was 
c  is  continued .  Subsequent  observations  showed  the  '  fayfc- 
reble  effect,  cf  gi there llih"  on  the  .growth  of  the  young 
tea  shoots*  has  pi  t&v?the  iftall-'in  temperature  (the  mean 
temperature  of  October -1959  was  6C  below'  normal).  the 
axillary  branches  '-of  the  tee  shrubs  treated  with  .gibbe- 
rellin  vegetated  ncnvtaily,-  vhile'qn  'the  control  shrubs 
the  growth  was  very  wea'^.'-1'  f 

•  ■;?' hj  \l  .  \  ^  y  . 

‘  .  Table  1  ' 

Growth  indices  of  young  tea  shrub  bhcots 
t:;  v  f  t  ■:  (on  the  'average ,  for  one.  shoot'  -  -J,  'cf-  ’ 

' : » r ■  tphft :  1 1; ;t; h. Of  ^  ■; p. ; ptbp t  f  thty  .  y pr fh,h 

•i- y  r  ,  -  V  It -’..^3.  October  ■  .  ■  •  _ 11  November, _ 

■  Length,  Number  of  Length,  .  jJuir.be r  of 
lest  variants") pcm  ■  Lp  :  leaves  ^  rp-  ".urn  fit  p- t-leavef-'  •' 

Control  ■■■-'  ■  li.P  ...  :  9(1.2*,  : 

-  :(3ibberellin  ^29.8  t  ,;»•  ■;  2.2  <  '..p  - ---7e,-9  f-  '>•  3.-Q.  v,  t 

*  On  the  control  shrubs  there  were  found  individual 
.shoots  yrj th  one  :  ufidefdeve loped  leaf.  '  p,  ,  ■■■  'r 

.:t.The  data  given  in  Table  1  show  tha'tt.the::;3foung  »  ■;:? 
shoots  cf  the  tea  shrubs  treated  v/i  th  the  pi  be  roll  in 
solution  wore  -growing  during  October,  and  -the  beginning 
c?  November,;  While pOntthe:  control  shrubs";  tiier e-fv/ere  p 
only,  individual  shoots ’  l^hich"’hac!,. passed  :lhfo";;the  -  per  jcd  •• 
of  visible  growth.  Of  importance  .’is  the  fact  that  gib- 
be  re  31  in  cancels  the  growth- i  nhibi  ting  effect  of.  the 
autumnal  drop  In  temperature.  Luring  a  period  of  SO 
days  (from  2?  October  to  11  h-iovercber)  . the  average  — 
height  of  the  shoot  was  b'5.1  rnr,  and  for  the  same  period 
the  leaf .  that  had  appeared  oh  -the  shoct  ■  averaged  O.8.  . 

l  m^y  • 

It  should  be  noted  tha t/gi bbe're i'lin  had  a  stiru- 
latlnp  effect  net  only  on  the  upper  axillary,  buds:,  it 
also  initiated  growth  in'-  the  lover  buds,  a?  is  -veil 
demonstrated  by  the  figure.  ■  •  .  • ;  y'\  • 

:  .  .In  order-' "to;''  characterise  the  prate  Of  appearance 
of  young  shoots'  on  the  tea  shrubs,  we  counted  or?  11 
November,  195.9.  the  number  of  .--the  single- ,  two-.,  -arid 
three -leaf  shoots  In  squares  super  imposed  upon  +  he 
trellis,  the  area  of  the  squares  being'  1, 000  cm*  .  >■  The  •;. 
average  data  from  four  counts  are  as  follows . 


Figure  1.  The  shoot  on  the  left  Is  from  an  untreated 
tea  shrx:fc,  and  that  on  the  right  is 'from  a 
tea  shrub  treated  with  gi  bbere llin  «P1y:: 


.The  area  of  the  "tea  shrubs  treated  with  glbberfellih 
produced  12.7  three-leaf ,  16.3  two-leaf,  and  14,7  single-  : 
leaf  shoots  (s'  total  of  4-3.7  shoots),  which  indicated  the 
normal  growth  of  the  plant ?  oh  the  control  tea  shrubs  no  | 
tea  ' shoots  were  found  .‘uviuorui .ui 

It  should  be  noted  that  ’'in ,  the 'd  i-vision'  'Of  '"the';.-.  a ;  y] 
trellis  into  plots,  the  boundary  sometimes  crossed  .-.pfH-to 
through  the  center  of  a  shrub;  one  half  of  the  shrub 
fell  to  the  experimental  plot  and  the  other  half  into 
the  control  plot.  In  these  cases  we  were  able  to  observe 
the  growth  of  young  shoots  on  the  part  of  the  shrub 
treated  with  gifcberellin,  in  contrast  to  the  growth  of  ;> 
the  untreated  (control)  part  of  the  shrub,  which  was  the  -  ^ 
same  as  for  the  other  control  Shrubs.  -  .  ;  ■ 

On  11  November  we  collected  the  green  leaves  and 
obtained  the  following  yield:  : 

Test  variants  Per  riot  measuring  2,8  rP  In  kg /hectare 

Control  '  ■  0*66  2.3!? 

'  Gibbere llin  '  /  4-2.8  .  i,v^;  .  .  152.80  , ;  ,  -  •; 

By  the  middle  of  November  we  obtained  from  the 
[  tea  shrubs  treated  with  gibberellin  a  yield  of  green 
!  leaves  worthy  of  consideration. 

|  We  express  our  thanks  to  Prof.  M.  Eh.  Chaylakhyan 

l  for  sending  us  the  gibbere llic  acid  preparation  and  for 
;  advisory  assistance.;'  ?';v 
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THE  EFFECT  OF  G1EEERELLIC  ACID  OIF  SEVERAL 
■C  i;  v.  VARIETIES  OF  GRAPES 


By  T.  G.  Kat&ryan,  M.  A.  Drbo'glav,  and  K.  V.  Davidcva 


All-Union'  Scientific  Research  Institute  of  Viticulture 
'.'  rtf  and  Wine  Making  "Magaraeh, Yalta  ;  OU  7 


Gibberellln,  a  substance  possessing  high  physio-  7k 
logical  activity,  has  been  riven  much  consideration  in 
scientific  literature;, tilri  the  Soviet  scientific  lite-  '  >, 
rature  there  have  appeared  numerous  articles  giving 
brief  accounts  of  results  of  investigations  of  the-  spa-' 
cific  features of  the  effect  of  gibberellln  on  the  growth 
and  development  of  various  plants  / 

The  grape  plant  undoubtedly  rank's  high  among  the 
plants  that  are  of  interest  from  the  viewpoint  of  respon¬ 
siveness  to  the  effect  of  gibberellinV  y  V  : 

..  Itjhas  been  established  by  the  work  of  foreign  ^  ■ 
authors  /  5*  6J7  that-  the  treatment  of  inflorescences 
of  “varieties  of  seedless  grapes  with  gibberellln  solu¬ 
tions  brings  about  ’quite  a  '-considerable'  ‘.increase  *  -  some-  :) 
times  fivefold,  in  the  .-size'-  of  the  berries  and,  eonse-  ;  1 
emently,  a  high  increase  in  yield.  According  to  Weaver 
rtJi  this,  treatment  can  effectively  replace  one  of  the 
laborious  ta.-sks  in  viticulture  the  ringing  of  shoots";  f 
Under  the  influence  of  gibberellic  acid  the  grape- bunches 
become  more  triable ,  which  reduces  their  susceptibility 
to  disease  /  L_7. 

With  regard  to  treating  varieties  of  grape  riant. s 
with  seeds  with  .gibberellln  solutions,  we  find,  contradic¬ 
tory  indications  in  the  literature.  Weaver  £  5^:/  mentions 
that  grape  varieties  containing  seeds  in  -'their  berries  are 
not  responsive  to  gibberelliri •  treatments.  According  to 
the  author,  this  may  be  explained  by  the  fact  that  the 


seeds  form,  their  own  gibberellin-.  like  substances  which 
ensure  the  normal  development  of  the  berries.  The  ber¬ 
ries  of  these  varieties  shew  no  increase  in  sise  after 
the  treatment  i wi^h  gibberellic  acid.  However,  it  has 
been  stated  that  approximately  the  same  result  was 

obtained  on  varieties  of  grape  with  seeds  "as  on  those 

without  them.  •  '  „  '  . 

These  test  results  on  the  application  of  gibbe- 
re Hie  acid  solutions  in  viticulture  prompted  us  to  test 
the  effect,  of  gibberellin  on  grapes  under  conditions  pre¬ 
vailing  in  Crimea.  Considering  the  limited  amount  of 
information  available  on  its  effect  on  the  grape  plant, 
we  decided  to  conduct  preliminary  observations  on  varie¬ 
ties  with  different  biological  structures.  We  treated 
with  gibberellin  solutions  such  varieties  of  seedless 
grapes  as.  Kishmishl  (various)  and  Askeri,  as  well  as 
varieties  containing  normal  seeds.  The  latter-  group 
included  two  types :"(1)  monoecious,  not  requiring  polli¬ 
nation  with  pollen  of  other  varieties  Royal  Vinyara 
and  Alburla ;  (2)  varieties  with  functionally  female-type 
flowers  having  sterile  pollen  and  therefore  requiring 
pollination  with  the  pollen  of  other  varieties'  for  the 
normal  development  of  berries  -  Nimrag  and  Pukhlyakov- 
S  V  *  .  T  .i '  ■'  -  * !  f  •' 

The  seedless,  so-called  parthenocarpic  berries, 
which  are  produced  on  the  varieties  of  grapes  not 
requiring  pollination,  are  always  very  small,  much 
|  smaller  than  the  normal  berries  of  these  varieties  with 
I  normal  seeds  that  develop  aft©”  pollination.  In  testing 
these  varieties,  we  planned  to  establish  the  role  of  the 
seeds  in  the  response  of  the  grapes  to  treatments  with 
gibberellin  solutions  and  also  the  effect  of  gibberellic 
acid  on  the  setting  arid  development  of  parthenocarpic 

berries.  ytT"  Tib  . 

The  gibberellic  acid  used  in  most  of  the  tests 
was  produced  in  the  Biological  Department  oi  the  Czecho¬ 
slovakian  Academy  of  Sciences.*  Also,  in  testing  the 
Kishmish  yellow  Alburla  varieties,  and  in  some  tests  on 
the  Nimrag  variety,  we  used  the  gibberllid  acid  of  the 
Plant  Protection  firm  (Great  Britain),  which  we  obtained 
•from  K.  Kh.  Chaylskhyan,  corresponding  member  of  the 
Academy  of  Sciences  of  the  Armenian  SDR,  to  whom  ure  are 


*  Dr.  V.  Shevchlk  was  kind  enough  to  send  us  the  gibbe¬ 
rellic  acid  from  Prague.  We  take  this' opportunity  to 
express  our  profound  gratitude  to  Dr.  Shevchlk  for  hi 
consideration. 


•  The  tests  were  conducted  at  the  Fxperlmehtn.1- 
P  reduction  Base  of  the  All-Union  Scientific  lie  search  . 

:  Institute  of  Viticulture  and  .V/ine'-Kaking  (VKIlVjV)  at  ■■ 
Megarach'j  near  Yalta.  It  should  be  noted  that  the 
metereological  conditions  Of  that  year  "were  not  parti¬ 
cularly  favorable  for  the  grape  culture t  the  amount  of 
atmospheric  precipitation  during  the  second  half  of  the 
summer,-  which  was  below  normal,  and  a  very  cold  autumn 
'  delayed  the  ripening  of  grapes;-' 

The  plants  were  treated  with  gibberel'lln  solution 
three  times;  the  first  time,  before  flowering,  by  briefly 
submerging  the  inflorescences,  -  with  the  flower  buds  in 
acid  solution,  the  second  time  by  spraying  the  bunches 
when  the  berries  were  beginning  to  grow,  and  the  third 
time  by  spraying  jthe'ri  pehed  berries.  -  ft  In '  the  \tebt ton';' 
the  -.-Royal  Vineyard  .variety,  ■the  ;:firstyti,eatmeht  ;was 
given  by  spraying  the; vhtubsihiy  lint  j  o 

The  ripe  grapes  were  harvested'  with  due  regard  > 
for  the  weight,  of  the  "berries  i  n  each  bunch  and  the 
number'  of  berries  in  each 'bunch.  The  average* weight 
of  a  berry  was  then  derived  for  each  'bunch,  arid  measure¬ 
ments"  were  m4de'"bf;  the  length  a  no  width  of  ;the/b>efries. 
The  average  indices'  were  calculated  from  the  test 


variants.  . The  sugar  content  of  the  berry  iuied  of  each 
variant  was  determined  by  the  ref rac tome trie  method  (the 
percentage  cf  dry  substance  In  the  jui ce ) . 
bunches  in  the  variants  varied  from  four  t 
tioh,  the  representative  bunches  in  the  test  variants 
were  photographed . 


The  number  of 
ten.  In  add  I* 


As  a  general  conclusion,  it  should  be  noted 


f  irst 


of  all  that ‘the  effect  of  gi there 1 lie  acid  oh  bun the; 
and  berries  of  different  varieties  of  grapes  differs 
widely.  .1; ::  o-  o;  ’  Of  jyO  'y b -^0 by. V; ft oy ylv;- 

From  the  seedless"  grapes  the  following  four 
varieties  were  taken  for  testing:  Kislarish  (Rcbhd, 


Oval,  and  Yellow)  and’- Asker! .  A  summary  oJ 
obtained  on  the  four  varieties  is  given  i 


the  results 
Table  1. 


B 


i  :  I  . 

i  ■  •  '  .  • 

J 

Figure  1.  The  effect  df  gibberellie  acid  on  the  size  •  ^  | 

1  •„  of  grape*  berries  of  monoecious  seedless  variety.!  . 

A-0va3  Kishmish  variety  (left  to  right):  two  bunches, con-f 
trol:  two  hunches  treated  with  gibborellic  acid  in  a  com 
centration  of  5  mg  per  liter*,  two  bunches  treated  with  l 
the  same  acid  in  a  concentration  of  ICO  mg  per  lite^ , 
B-Bound  Kishmish  variety  (left  to  right,  one  bunch  for 
each  treatment) :  control  bunch:  a  bunch  treateo  with  gib 
here)! ic  acid  in  a  concentration  of  1  mg  per  Liter;  a 
bunch’ treated  with  gibberellic  acid  in  a  concentration 
of  2^  mg  per  liter;  C-Askeri  var5ety(left  to  right, one 
bunch  fcr  each  treatment) {control -bunch ;bunches  treated 
with  gibberellic  acid  in  concentrations  of  5  mg  per 
liter,  25  mg  per  liter,  and  100  mg  per  liter. 
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Ths?  fcffaiet  of  gibbereXlie  acid  ©a  the .  slsa  of  barrios 


ef  woaoeeious  sesdlsss  grape  'varieties 


Variety 


j  Craoebtifctita  I  Average 
i  ■  of  j  weigh! 


j  acid,  ag/l  |  bony, 


fsize  of,  barr^i 

i  length  f  width 


sugjftr 
e  or.  tent! 


f  width  I  per  cent 
I  ratio f 


* 

Aster!  ;  Control 


Kisbaish 

oval 

Kisbaish 

round 


Kisbaish 

yellow 


i  25 
1  100  .. 
j  Control 

J  ‘ 

100 

■  Ccatrol 

|  V^v  ' 

I  '  -"y 

I  25  ? 

I  100. 
f Control 

l  500 


I  1.45 
7  1.35 
j  1,20 
i  1,42 
1  1.0 
(  1.3? 
■:  1.93 
1  CM 
i  1.15 
I  1.0 
)  1.10 
■]  1.67 

j  0,?0 

i  i*i8 


|  1,32 

:  1.3? 

J  .1,4? 
4  1 .65 
r:1.28 
■j  1,29  : 
j  ■  1 .41 


1.12  j  1.13 


j  1*3*i 


22a? 
20.1 
21 ,0 
23.0 
21.0 
2o„0 

22.5 

18,2 

22.9 
18.8 

13.9 

22.6 

21.9 
24.4 


.The ••Average  weights  of  tndr o:vk ivllshrish-  tferrles 


were  the  following:  control  -1  g;  borrv  fretr  -vbbrteh  • 
t rented  wj  tjh /g  ibherslli t  ■■&. c3 d.  ;(5  jrgy.tei ' eliteT3:'-<,*l»3?  i 
berry  *  frbis  bbn'ch  treated  with  •  gl  bfeerelli  c  tda  liiCO  rng 


fl  ^  v  berry  frerobnryefi  : 
y  7  J&gv  ter  3 if e;r)  -->3 ,3?  g; 


re  r-  ■  lifer ; 


1,98 


'  1  ,e , 


were nt  curac-st 


of;tf:e  control.- ulri^tbe: oyellcw  .hlshniish  variety: the  weight- 
of  ft be  ; control'  berry'  yes  f>,?0  ani  -the  velpot  of  a”  berry  ■ 
treated  with  500  jtg  gibber’e]  11  c .aciaf  per  liter " vf&s  1 . 16  g.  ' 
In  t.nc -round,  fithmioh  variety  fhenavoj'apeoyiditiit  of  the  ■  > 
control  berry'  vs fO'0,66  g'  t.nco^th&t;  Of  .-the  so;;' e  variety- 
treated  with  100  reg  gibhe.reXli c  acid,  per  liter  vs s  -1.67  g.  j 
No  increase  vet  . observed  In  the  average  -.weight  of  ; 
the  Ankeri  berry.  However,  t.ne  ;ten£tb~tdovidth  ratio  -  j 
varied  from  1,37  in  the  control  berry  to  1,66). after  1  '  ; 

treatnent  with  gibberelllh  in ;r  ■ -concentration  of  .100  rng  j 
rer  liter.  •  The  fsarne  tendency -a/sb'  observed  irf-ihe  oval  | 
Ki'shli  sh  variety,  '■  -  ■  .  y  ..  .  .  | 

Of  the  iriohcecimis  varieties,  which  normally,  pro¬ 
duce  seeds  i  n  their  -berrier.,  'the  Alborla  bnd  1  Royal  line- ' 
yard  varieties  were  investigated. 


In  the  Altar la  variety  the  treatment -with  gibbe- 
rellie  acid  caused  a  decrease  in  the  size  of  the  berries 
but  left  their  shape  almost  unchanged.  All  the  berries 
of  this  variety,  in  both  the  control  and  experimental 
bunches,  were  with  seeds.  The  treatment  of  the  shrubs 
of  the  h.oyal  'Vineyard  variety  with  gibbe re'll ic  acid  in 
concentrations  of  5  and  25  rag  per  liter  did  not  increase 
the  average  weight  of  the  berry,  but  the  number  of  seed¬ 
less  berries  increased  substantially.  Furthermore,  the 
.latter  berries  were  completely  normal  in  appearance  and 
size,  while  the  seedless  berries  of  the  control  blanches 
were  very  small  and  parthenocarpic.  . 

In  the  test  with  the  him rang  and  Pukhlyakovskly 
varieties,  which  possess  a  functionally  female  type  of 
flower,  a  part  of  the  treated  inflorescences  of  these 
varieties  was  immediately  covered  with  parchment  isola¬ 
tors  in  order  to  prevent  pollination  by  a  foreign  pollen. 
The  other  inflorescences  were  left  exposed  and  subjected' 
to  pollination. 

The  results  obtained  from  the  treatment  of  inflo¬ 
rescences  of  the  Nimrang  and  fukhlyakovskiy  varieties 
with  solutions  of  gibberellic  acid  are  given  in  Table  2. 

:v;?-  f  ■  Table  2  '  1:V' 

The  effect  cf  gibberellic  acid  on  the  size  of  berries 
of  grapes  with  a  functionally  female  type  of  flower 
(isolated  for  the  entire  duration  of  flowering) 


:  Variety 

Coecentrgiica 

of  ;.;ik 

gibberellie 

«gaawma^rif«a.-WB  « 

Average 
weight 
of  berry* 

.  rvi:. 

Sis©  of 
. .. —  .JGj§L_ 
length 

.  msafri*. ' 

v- 

- - 

.Th©  berries  did 

:  kwskiy 

5 

1.37 

1*4? 

25  * 

1.56 

1.01- 

100 

1.8b 

2,10 

5oc 

2.15 

2.11 

■  StoaBg 

Control 

1.0S 

1.17 

5 

1M 

.  1.36 

25 

1 M 

1.4? 

ICO 

2A7 

1.45 

500 

2.61 

1.84 

|  width 


Length 

to 

width 

ratio 


gttg&r 

content 
percant ' 


not,  set*  the  teach  dried  off 


1.08 

1.24 
1.35 

1.25 
1.18 
1.29 
1.29 
1.21 
1 M 


1.36 

1M 

U60 
1.69 
0.99 
1.05 
i.i4 
1.20 
1 .30 


23.3 

23*8 

20.3 

23.1 

2KB 

21.3 
1 9.8 
17.$' 
17.6 


17  , 


j  -The  treatment  with  solutions  of  gibbere'llic  acid 

:  led  to  seme  decrease  in  the  si?,e  of  the  berries  produced 
;  under  conditions  bf  /open  pelifnetion,  though  in  the  Puk- 
."j  hlyakovskiy  variety  the  treatment  vith  a  -100  mg  per  liter 
solution  resulted  in' v some  increase  in  the  average  weight 
of  the  berries*  W'W  yWy  hWjy.hy,  ■:  } 

However,'  in  the  absence  of  pollination  in  the  var~  ] 
leti.es  with  a  functionally  female  'type  of  flower,  when  ■ 
the  flowering  took  place  in  par  chine  nt  isolators  and  only 
parthenbcarpic  berries  cculd  develop,  the  favorable 
effect  cf"  gibberellin  v/es  strongly  in  evidence,  in  the 
control'  bunches ’of  the  Kicrang  variety  the  average  weight 
of  a  berry  was  1.08  g,  fend  those  treated  with  a  $00  mg 
per  liter  solution" weighed  P.61  g.  Naturally,  the  berries 
were  seedless.  In  the  Pukhiyakovskiy  variety,  the  isola-  j 
tier)  of  inflorescences  for  the  duration  of  flowering 
caused  complete  withering  of  the  bunch.  .The  treatment 
of  inflorescences  with  gibberellic  acid  before  isolation 
produced  an  abundant  formation  of  seedless  berries,  and 
the  size  of  the  berries  increased  with  the  concentration 
of  g ibberellic  acid,  to  a  sine  which  is  almost,  normal 
for  'this  variety".  In  this  case,  the  bunch  became  extremely 
thick.  :hgi.;: 

From  the  observations  it  was  clear  that  also  In 
varieties  producing  normal  seed e  a  treatment  with  gib- 
ber'ellic  acid  Causes  considerable  changes  irf  the  forma-' 
tion  of  the  bunch  as  Well  hfe  in  the  shape  and  size  of  ",  ;j 
the  berry ;  it  sometimes  also  causes ' the  seeds  to  atrophy,  i 
so  that  completely  seed  less  berries  result.  .  ! 

From  the  preliminary  data  obtained  it  is  rather 
difficult  to -draw  any  definite  •.conclusion  as  to  the 
effect  of  thd  gibberellic  acid  treatment  of  grape  inflo-  j 
resceneec  and  bunches  on  the  accumulation  of  sugar  in  j 
the  graves.  Apparently,  the  biological  peculiarities 
of  en'ch  variety  is  of  great  jmborta-nce' here.  For  i 

example,  the  f i shell sh  varieties  '-show  a  clear'  tendency' 
toward  ar  increase  in  the  sugar  content  cf  the  berries  ■) 
following  treatment  with  gibberellic  acid .  In  the  bunches  j 
with  seedless  berries  of  the  Nimrang-  variety  and  in  the 
berries  of  the  Alburla  and  Royal  Vineyard  varieties,  the 
accumulation'  of  -sugar  is  considerably  retarded  by  treat¬ 
ment  With  gibberel Tin .  In  the  Pukhiyakovskiy  and  Nlrarang 
varieties  subjected  to  open  pollination,  the" sugar  con¬ 
tent  of  the  berries  in  the  control  group  and  of  those 
treated  with  gibberellfn  solutions  Is  practically  the 
same  except  in  some  isolated  cases. 
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in  recent  yha'rS;“the:'problem  of  the  effect  of  {  ■ 
various  stimulating  substances  cn  the  growth  of  higher  In’ 
plants  has  acquired  very  greet  importance. '  Among  these 
substances  gibber  ell  in  has  a  special  place.  y 

It  has  been  established  through  the  investigations 
by  Chaylakhyan  /  !__/  that  gibberellin  has  a  positive 
effect  on  the  growth,  formation, :  and  generative  develop¬ 
ment  of  numerous  types  of  plants,  enhancing  the  flowering 
of  long-day  types  under  short  day  conditions  and  that  of 
biennial  types  in- the  first  year  of  seeding. 

On  the  basis  of  tests  concerning  the  effect  of 
gibberellln  on  the  growth  and  development  of  winter 
wheat  (Godcni risks  Golitse  variety),  spring  wheat  (Niva 
variety),  and.  raillet_(Gahatsk8  Nana  variety),  Krekule 
and  Kar'ti no v ska  /  £_/  have  arrived  at.  the  conclusion 
that  the  effect  of  gibberellln  on  the  development  of 
plants  cannot  be  generalized.  For  instance,  gibberellln 
was  not  found  to  affect  the  development  of  'short-day 
millet,  nor  did  gibberellic  acid  affect  the  growth  and  F  ' 
development  of  unvernalized  winter  wheat.  Grebinsky 
L  3_/  points  out  that  gibberellin  employed  in  small 
doses  increases  twofold  and  more  the  growth  of  citrus,  1 
maple,  kidney  bean,  tobacco,  toma toe,  fodder  grass,  and 
other  seedlings.  Be  notes  that  the  increase  takes  place 
in  the  growth  of  the  vegetative  bulk,  while  the  yield  of 
grain,  tuber,  or  root  may  Over,  be  reduced.  ' 

If  the  data  cited  here  indicates  in  most  cases 
a  positive  effect,  of  gibberellin  or;  the  growth  and 


type's  of  plants,  the  quo? tier-  c-f  whether  globe  re  llir- 
affects  fruit  'bearing  still  remfeiri?  vague  arid  eyvorl- 
mentally  unsolved,  There fc-re,  In  1959,  ve  set  eupsplvhs 
the  task  of.  try 5%  to  investigate  the  sffedt  of  gihbereh 
lin  on.  the  f n •  j  t  nearing  of  the  grate '  plant « 

The  gibberellin  preparation  for  the  test  vac; 
received  from  K.  hh.  -Shay  la khya n >  •  the  whom''  the  author 
expresses  his  t harts. 

Vie  ecndrct.ee  the  test  in  l°9r;  at  the  vineyard  ^ 
of  the  ttahgorod  Vi  ne-Grbvi ng  State  -Farr-.  ' The  Chauohi 
variety  cf  grape  was  taken  ar  the  eypeririental  object,  • 
This  is  c  high-yield ,  table  variety.  In'  the  vineyards 
of  fakarpat’ye  this  variety  is' 'found  mainly  mixed  with 
other  varieties,  arid  cnlv  in  individual  case?;  in  'small,.- 


true-bred  quantities,  Unlike  a  number  cf  other  varie¬ 
ties,  the  Chavcb.1  Possesses functi dnal3y;fes:ale  'type  ' 
of  flower.  These  f levers  differ  from  those  of  the  mc'hoe-  !-j 
clous  varieties  in  that,  with  their  norms  11  y  developing 
rlstil,  thev  :haVe  rkueh  shorter  1  stamens  and  i  laments  ;  pu  j 

thht  are  bent  ot'f  /after  rhnrc^rbns  ist  shedy  *  , they  also  , 

have  a  sterile ^ifolrgn',  ''Cohsequ'ently , :r-th| :;fior*Dal  ;f rtc ti~ /;  i 
fi cation ' cf.  the  Chauchi  variety ’  i?  •'fossitle  ..only  through 
j  ntervar ietv  .cross  ;rcHinl;tichf'‘ f  t:  v.  '  '  a  ^  v  :• 

In  •  oh  r ..  i  ft  vefti  ga  t  ion  of:'  ^hj^tff©  c  t  tof  'g  1  the  fellin'  :■  v ! 
on  the  f i vi  i;  bearing  of  _  tb.d'-^auchi :  y at i p|y,  ■  the  to st  : ...  . . 
v/s.f!  sot  up  as  'follows i  'befpptr  t.he'fbeginhihg  of  .f lover-  ;-i 
in-  we  selected  from:  20  shrubs'  60  inflorescences  as 
nearly  identical  as  possible..  All  these  inf lore  sconces 
•were  covered  with  Shall,  numbered  p>s rchtaeh't  bags, 

•  At  the  beginning  "cf  flowering  the  experimental 
inflorescences  vers*  divided  into  three  groups,  20  inflo¬ 
rescences  in  each.  To  the  expanding  flower  Vvds  oJ  tr.e 
10  j r f lore  sconces  in  the  first  ..group  were  aP'.iied  three 
tires*  (every  other  cay)  the  pollen  of  the  Shasla  variety. 
The  20  inflorescences  of  the  second  variant  were  strayed  : 
during  she  f  lower  i  ng  period  :  with  ant).  00?  rercent  gibbe  .  .- 
re  Hi  n  solution.  .  '  ■  ;  '  ft  'hi:  ■  •  r 

Since  the  flowers"  on  ope  and  the  same  i  nf. lore  sconce 
Coen  at  different  times,  roughly  within  a  rhr'icd  of  three 
days,  if  was  possible  with  the  threefold  spraying  for'  the 
stimulant  to  reach  the  stigmas  of  almost  all  flower’s  -on 
the  inflorescence.  The  spraying  war  conducted  at  right, 
anc;  all  precautions  were  taken  .against  the  drift  cf 
pollens  frcin  the  air  onto  the  flowers.  Finally,  the 
flowers  of  the  20  inflorescences  in  the  third  group  wore 
neither  pollinated  nor  sprayed  (control  group). 


Already  within  15  days  after  the  flowering  It  was 
easy  to  notice  a  difference  in  the  development  of  the 
fruits  on  the  experimental  bunches.  In  the  group  In 
which  the  inflorescences  had  been  sprayed  with  gitberel- 
lir  solution,  the  berries  had  an  oblong  shape'.  Iheir 
pedicles  were  thicker  and  longer  than  those  in  the  group 
•pollinated  by  the  Shasle  pollen. 

The  results  of  our  tests  were  recorded  during  the 
period  of  grape  harvesting,  and  are  exhibited  in  the 
.table  and  the  figure  below.  In  analysing  the  data  shown  j 
in  the  table  and  figure,  it  is  evident  that  gibber allin 
sprayed  in  a  concentration  cf  0.002  percent  has  a  sub¬ 
stantial  effect  upon  the  fructification  of  the  grape 
plants.  .All  bunches  cf  this  grout  had  normally  deve¬ 
loped  fruits.  The  average  weight  of  a  bunch  was  only 
slightly  less  than  the  weight  cf  that  given  the  Shasla 
pollen,  and  it  exceeded  considerably  the  weight  of  the 
control  bunch. 


of  grapes 

4  -  control,  neither  pollinated  nor  sprayed  (the 
berries  loot  like  peas);  B  -pollinated  by  Ska s la 
•  variety  pollen  (normally  developed  berries);  £  - 
flowers  sprayed,  with  a  solution  of  gibberellin 
(normally  developed  berries). 
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Table  1  - 

Development  Indices  of  berries  in  individual 

test  groups 


Test 

Croupe 


Pea  tieati. 
:  m  with 


370"  i; 

20,2 

18 

3.7 

i  13.5 

7.2 

.mV:.. 

36*J>5 

22.8 

iM 

seeds1 

17*0 

5.8 

51 

5.2 

5.1 

#0*843 12.0 

4.3 

i«&  273.0  yn  370 

v  ... 

Spraying 
with  gibbs- 

ral'UB  268.5  37®  3&>5 

Zmtml  80.7  •  61.8  51 

;  The  average  weights  of  one  berry  of  the  first  two  ; 
varieties  were  the  same*  In  the  group  with  gibberellin, 
the  berries  had  a  somewhat  oblong  shape?  they  had  no 
seeds  and  were  considerably  sweeter  in  taste.  The 
increased  percentage  of  sugar  in  this  group  is  apparently 
explained  by  the  much  earlier  ripening  of  the  berries. 

This  can  also  be  deduced  from  the  fact  that  here  the 
berries  were  much  easier  to  detach  from  the  pedicles  and 
had  a  much  more  pronounced  golden- yellow  shade,  which  is 
typical  of  completely  ripe  berries  of  the  Chauchi  variety. 

The  results  obtained  by  us  offer  a  solid  basis  for 
the  assertion  that  gibberellin  not  only  affects  the  growth 
of  vegetative  organs  of  many  other  plants,  as  has  been 
Indicated  in  literature,  but  also  it  promotes  the  deve¬ 
lopment  of  the  flower  button  of  the  Chauchi  grape,  which 
leads  to  the  formation  of  normally  developed  seedless 
fruits.  Also,  it  shortens  the  ripening  period  of  the 
berries.  • 

It  would  be  premature  to  extend  the  results 
obtained  on  the  positive  effect  of  gibberellin  on  the 
Chauchi  variety  fruits  tc  all  other  varieties  of  grape. 
After  all,  we  were  dealing  with  an  object  in  which  no 
fertilization  took  place  and  with  no  such  source  of 
grovrth  substances  for  the  button  as  is  found  in  a  fer¬ 
tilized  seed  bud.  As  for  the  nature  of  gibberellin ' s 
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s.c.t Jon  upon  the  fruit  bearing  cf  terJetiee 
t i o ns.  13  y  rr<c n n c  3. 3 n 6 u s  t y r "•  o  Of  fl c ->m r,  t h '!  ti  " 
our  opinion,  stJll  requires' direct  erp.er.jn 
fa  cation* 


t»M  tl- 
qv/O  ;•••  t 
Orital 


a  furic- 
ioii,  3n 
clai'i- 


* 

I 


*raiaam< 


— 1 

r  l- 


THE  EFFECT  OF  GIBBERELUC  ACID  ON  THE.  FEUd IF  1  CATION  OF 
VARIETIES  OF  GRAPE  PLANTS  POSSESSING  A  FUNCTIONALLY 
FEMALE  TYPE  OF  FICWER 


\  Ey  M.  ’  K.  Manankov 

The  Chair  of  Vlticultiirfi  of  the  Crlriieah  Agf ietiltufa.l 
Institute  in:.  K.  I.  Kalinin,  Simferopol 


(Pares  350-35U) 

* 

The  fructification  process  In  raost  varieties  of  . 

•  grape  plants  is  associated  with  the  fertilization  of 
the  seed  buds,  and  any  disturbance  of  the  reproductive 
process  ---the  absence  cf  a  fertile  pollen,  rainy  weather, 
low  temperatures  (below  +15°)  --  during  the  flowering 
period  will  lead  to  a  sharp  drop  in  yield.  This  is  par¬ 
ticularly  emphasised  in  varieties  with  a  functionally 
female  tyre  of  flower  (Chauchl,  Nitnrang,  Pukhlyakov'skiy. 
and  others)  which  is  incapable  of  self-fertilization  owing 
to  the  sterility  of  the  ‘pollen."  -t: L Lyb 

A  new  phase  in  the  development  of  methods  for  con¬ 
trolling  the  fructification  process  commenced  when  it 
appeared  that  growth  stimulants  could  be  used  in  this 
field.  Among  the  growth- promo ting  substances  employed 
in  horticulture,  gibberellin  was  of  special  interest. 

The  comprehensive  study  of  gibberellin  both  in  our 
country  and ''abroad  has  resulted  in  an  accumulation  of 
interesting  data  on  its  effect  on  plants.  According  to 


the  data  by  Chaylakhyan  /  1, 


Lang  /  4,  5_/,  and 


Phinney  /  6_/ ,  gibberellins  advance  the  beginning  of 
f loweri ng  both  of  long-day  tyres  under  short-day  con¬ 
ditions,  replacing  the  long-day  photo-induction  perldd, 
and  of  winter-type  seedlings  and  biennials  in  the  first 
year  of  life,  replacing  vernalization^  under  the  influ¬ 
ence  of  gibberellin,  dwarf  plants  reach  the  height  of 
normal  plants.  After  treating  Korinka  Black  grapes  with 


* 


)  pibb^relllc  acid  in  co&centrstioris  ranging  fibril  5, to  500 
=|  m#  per  3.1  ter.'  'Weaver:  / /  was  :&tle  to  observe;:  the  .set- , 

•:  ting  -Of.  berries  of  ini;  oh 'Target  than  ^sual  size.  -  ■-'■’Through 

■  the  works  oT  hittwervaod  others  £  8j/  and  .Mo  sc  lev  .and  .„, 
Mo sOjcva  foj  it  has  been  established  that  by  arraying 
the  inflorescences  of  tomatoes,  peppers,  and  cucumbers 
with  gilrbereilin  in  ratios  of  10  to  100  per  100,000,  it 
was  possible  to  obtain  fruits  vi then t  fertilisation 
(pathercce  rri  c) . 

Dbs bite  the  inforMt.ior  available  on  the  effect 
of  gibber  ell  in  on  a.  series  rf  crop  plants,  we  still  did 
not  have  sufficient  data  at  bur  disposal  on  its  applied- 
tier*  in  viticulture,  -'.particularly,  for  efct&'i ning  normally 
developed  seedless  berries  of  grace  varieties  with  a 

■  functionc  lly  •female;  ;type  "of  flower .  :  ^'hdve  therefore 
set  up  tests  in  'order  to  investigate  the  effect  of  gib- 
bare! lie  acid  on  the  fructification  process  of  the 
Chauchi  and  Uimrang  varieties  which  have  functionally 
female  types  of  flower  . 

The  experimental  part  i;as'  carried  put  at  .the  Novo 
Dzhankcvskiv  vine-growing  State  farm  of  the  Crimean, 
oblast  and  at  Saleirk'a,  the  training  and  experimental 
farm  of  the  Crimea  Agricultural  Institute  'in,  M,  TV 
Kalinin. 

The  gibterellic  acid  used  ir.  our  tests,  Was 
obtained  from  the  Institute  of-  .Plant  Physiology  lew  :V'. 
}•: ,  p, ,  -TiiriryazeV,  Acffesy  of  Sciences  USSR ;  aqueous 
solutions  as  veil  ns  the  powdered  .acid  were  used  in 
the  following  concentrations i  solutions  -  10.  50,  100 ^ 
and  150  m  per  13  term;  powdered  form  -1,  5,  10,  and  1:> 

me  per  g.  :  -  ? 

-For  fillers  v/e  tried  Kil  clay,  grapevine  ashes, 
and  beet'  sugar.  All  the  above-mentioned  .- concentrations 
were  applied  tc  varieties  vitb  inflorescences  isolated  ' 
(with  parchment,  isolator's)  .to  prevent ; the  -entry  of 
foreign  pollens,'-'  as. ■'well  Vs  tc  hunisblated  varieties 
( interval j ety  pollination  flur  the  treatment  with  the 
growth  stimulant.)  ♦  In  'order  to  determine,  the-  ‘effect  .  , 

of  the  number-  -of  .treatments,  single  and  double  polli¬ 
nation  as  well  as  a  single  and  double  -spraying  of  the'  -..-?• 
•experimental  inflorescences  were  carried  'out.'  -  The' 
first  treatment  of  the'  inflorescences  with  gibbers'll i c 
acid"  was  'made  during. ."the  period  of.  mass  flowering,  and 
the  second  was  made  ten  days  after  the  first.  .For  the 
ftiirirang  variety  there  were  additional  groups'  in  which, 
the  first  treatment  of  inflorescences  was  conducted  - ...  • 
five  davs  after  the  end  of  flowering  and  the  second' 
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treatment  ten  days  after  the  first. 

The  control  groups  were :  (1)  open  cross  pollina¬ 
tion  of  the  Chau  chi  inflorescence  with  She,  pi  a  White 
pollen,  and  open  cross  pollination  of  Nirnrang  with  a 
pollen  of  a  mixed  variety:  (?)  inf lore  sconces  isolated 
from  cross  pollination.  In  each  of  the  variants  there  j 
•  vere  10  to  25  experimental  inflorescences.  The  solu¬ 
tions  of  the  stimulant  were  applied  tc  the  inflores¬ 
cence's  with  an  atomiser,  and  the  powdered  substance  by 
means  of  a  manually  operated  duster.  With  100  e  of 
solution  we  treated  50  inflorescences  of  Chauchi  variety 
and  30  inflorescences  of  the  Kimranr  variety  (these  were 
larger);  with  one  gram  of  powder .we  dusted  ?5  inflores¬ 
cences  of  the  Chauchi  variety  and  15  inflorescences  of 
the  Kimranp  variety.  The  growth  stimulant  was  applied 
tc  the  inflorescence's  during  the  morning  hours  (from  8 
to  10).  In  the' course  of  the  work  the  following  were 
determined  and  recorded;  the  number  of  flowers  in  an 
inflorescence^  the  nwher  of  berries  in  bunch,  the 

Table  X 

The  effect  of  fillers  for  gibberelli c  acid  ch  'the  .1 
■V  fructification  process  of  the  Chauchi  and  -ft 

i  • Nimrahg  varieties' 

Fillers*  and  solvents  Concentration  Percentage  of  Av&rag©  weight | 

©f  gibberellie  setting  Of  of  bimah  t  | 

acid  berries  g  .  I 


Distilled  water 
Beet  sugar 
Ashes  of  grapevine 
Kil  clay 

Control  (open  cross 
pollination) 


Chmcbt  variety 

100  mg/ltr 
10  mg/ltr 
10  sig/ltr 
10  ffig/ltr 


b4.0 

bS.9 

^,6 

50.2 


Distilled  water 
Eest  sugar 
Ashes  of  grapevine 
Kil  clay 

Control  (open  cross 
pollination) 


100  Bg/ltrr 
1 0  wg/ltr 
10  Kg/lt'r 
10  ag/ltr 


33.9 

35.0 

35.3 

30.5 


Note.  The  table  gives  the  data  of  only  one  of  the  concen¬ 
tration?  tested,  since  the  same  regularity  of  the  effect 


leverage  “weight  cf  100  berries,  the  average  weight  Oj.  a 

t  bunch,  the  average  weight  of  100  seeds  and  the  number. of 
.  serds  In  100  berries,  and  the  percentage  of  sugar,  acre, 


.  serds  in  100  berries,  and  the  percentage  of  sugar,  acic, 
;ar,d  dry' substance -in  the  berries.  All  these  detoririna- 
tions  were  carried  cut  in  accordance  with  general xy 

1  .  .  -  ..  ......  «...■*»  4*  ....  \smr  A  -i  nn  /i  v:ra  \ 


a cce p t ed  method  s . 
test  variants. 


Belov;  are  the?  results  by  individual 


The  effect  of  fillers  for  'gibberellic  acid  bn  .the 
sotting  rate  of  berries  "and  the  average  rate  tor 

•••a  buridh  ;  :  j;  ■; 

The  reshltp;;hbtaiheci  on ;  the  effect  of  gibberellic 
acid  fillers  in  a  double,  treatment  of  the  Isolated  inx.,c- 
re sconces  are  given  in  Table  1. 

As  seen’  fr’oir-  Tab! e  1,  the  znax.iifiunu  weight  of  a 


bunch  of  the  Chauchi  variety,  hih  g,  arc  or  me  namraxig 
variety,  ?2?  g,  is  obtained  with  the  use  of  grapevine 
ashes  as  filler*  : The  absence  of- sharp  variations  in 
the  average  weight  of  the  bunches,  depending Ton  the 
fillers  used,  points  to  the  fact  that  in  addition  to 
grapevine  ashes,  Kil  clay  and  beet,  sugar  may  also  be 
success fvlly  employed ,  and  that  water  nay  be  ’used  for 
the  preparation  of  solutions,  in  this  connection  vs 
quote  in  Tables  2  and  3  the  results'  df  only  these 
groups  for  which'  grapevine'  ashes  wore  used  as  the  f 
filler  for  gibberellic  acid,  despite  the  fact  that  we 
had  the  data  on  all  fillers  tested . 

The  effect  of  the’  concentration  of  gibberellic  acid  on 
the  fructification  ’process  of  the  Chau  chi  and 

hrph^imrang  varieties  fhv'ju 

As  shown  by ,:!th'e  test  results,  the  concentration 
of  gibberellic  acid  has  a  great  effect  upon  the  process 
of  fructification.  The  effectiveness  cf  the  growth  sti¬ 
mulant  at  various  concentration  is  given  in  Table  2. 

Ana  1  ysi n'g  the  data  cf  f  able  2,  we  arrive  at  the 
conclusion  that  with; . an"  increase  ih  the  cchfeiitr^tiOn  . 
from "orie  to  15  rng/g,  the  average  weights  both  of  the 
bunch  and  of  lOCTberries  increase  sharply. - .  Vhen/l so-  ' 
lated  i  nf  lore  set  nee  g  were  treated  twice  with  ’  ri  bberel- 
1 1. c  fc id  3  n  a  , co n .be pit tb tic  tv.  of  on&'  Tng/g the;  %vi% gh| bf  ;,3 
tbe"  buhe-h  was  ■:24V-:'J;|’  'snd'  when  :the'"'c6hcentration::;was  ;  Ip  . 
mg/g -the'  bunch  weighed  •  h?3  g;  the  avgrepe  weight,  of  p; 
the  'berries  increased  accordingly  from  201  g_tc  336  g; 
at  this  point  the  average  weight  of  a  control  bunch 


arc  cf  the  Kiitrang 
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e&ec  ©  cs«V3? 
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22.1 
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and 


i  equalled  170  g,  and  the  average  weight  cf  ICO  berries  was 
300  g.  A  structural  analysis  of  the  bunch  showed  that 
concentrations  higher  than  10  mg'/g  "considerably  .enhanced 
the  effect  of  the  stimulant  with  respect  to  changes  in 
the  stalks.  With  increased  concentrations^  the  stalks_ 
the  grare  'bunches  become  longer,  they  lignify  quickly , 
the  berrv  stalks'  lose  'their  elasticity,  which  sharply 
reduces  the  transportability  of  table-variety  grapes:. 
Therefore,  concentration  A;fanpinp  fronts  to  .10  mg/g  Joust 
be  regarded  as  optimal' for'  powder- like  fillers,  and  ..those 
ig  from" 50  to  100  wg/g  as  -optimal  for  .sdluticn ‘fi lie 
Increases  In  the  ''-weight  of  the;:  bunch  and.. irl  the’  ;; 
average  weight  of  100  berries  were  obtained.. through 
double  treatment '.'of  '3  riflh'resce  nee  s'  with  'gibber  elide  racid . 
No  visible'  effect1  of  the  growth  At 3mUlant;upoh  ’the; 'grape 
leave?  vas  Observed.'  v:'r  hi:;'  5  - 

•  As  indicated  above,  a  number'  of  inflorescences  cf 
the  Niurang '.variety "were'; tree ted  with  pibberelli c  -acid 
(concentration  10  mgVg)  once  five'  days'  after  "flowering 
and  again  10  day's  after  this.  In  these  groups  there 
were  obtained  bunches  with  narthenr-carpi c  berries : which 
differed  little  in  share  and  size  from  those  cf  'the "con¬ 
trol  group.  ;  •:  ■'v-'i- ■■ ■  •  ",  _ 


’a » 


The  effect  of  gibbefellic  acid  bn  the  percentage  cf  set¬ 
ting,  the"  morphological  changes,  and  the ' .  chemi c& 1 ; 

:  r .  cbmpositibh  of  the  berries 

It  has  been  established 'that  with  #:d6u1ilb'  treat- 
ment  of  inflorescence's  with  gibberelli c.  acid. ..in  A  con-  ; 
centraticn  of  10  r pg/g,  the  percentage  cf  Chau chi  variety 
berries  set  increased  from  ?0  (control)  to; .59 ♦7  percent  • 
in  the  uni  so bated  inflorescences  and  to  b9» 6  percent  in 
those  isolated .  ;ln  the  Nirorang  variety  treated  simi- 
larly,'  it  increased  from  17.8  (control)  to  38. h  percent  , 
in  the  uni  sola  ted  and  to  33*1  Percent  in  the  isolated 
inflorescences.  It  should  be  noted  that  on  individual 
inflorescences  the  percentage  cf  berries  set  increased 
to  85-90  percent.  This  gives  rise  to  the’- assumption 
that  it  is  possible  to  achieve  with  the  aid  of  growth 
•stimulants  an  almost  100  percent  setting  of  the  berries  ; 
on  an  inflorescence.  After  isolated  inflorescences  were 
treated  with  gibherellic  acid,  all  berries  in  the  bunch 
were  par thenc carpi c;  the  treatment 'cf  unisolated  inflo-  ; 
rescences  resulted  in  the  development  of  15  tc  80  percent 
berries  with  seeds  in  the  bunch,  due  to  the  Cross  polli¬ 
nation  before  the  beginning  of  treatment  of  inflore¬ 
scences  with  growth  stimulants. 


Th©  affect  of  gibberellie  sold  on  both  the  ripening  dates  artd  ehw&eal  ocripasitien 
of  lorries  of  ibe  ‘Chenehi  and  Nimrang  varieties 


.bene carpi c  -berries  -'obtained  in  the  treat 


roent  of  inflorescences  with  eibbereliic 


were  oblong- 


oval  in  shape,  in  contrast  tc  the  control  group  berries, 
which  were  oval. 

The  gibbereXlic  acid  had  a  great  effect  cm  the 
ripening  of  the  grapes.  Bunches  cf  both  the  Chauchi  and^ 
Nimrang  varieties,  whose  inflorescences'  were  treated  with 
gibberellic  acid,  ripened  15  to  20  days  before  these'  of 
the  control  group." 

Table  3  shows  data  on  the  groups  of  inflorescences' 
treated  twice  with  gibber  e'lii  c  acid  in  a  -concentration  of 
10  ffig/g,  O-f:  ■;  . 

.The  results  obtained  show  that,  gibberellie  acid 
enhancer  ‘the  increase  in  sugar  content,  the  decrease  in 
the  acidity  cf  cellular  fluid,  as  well  as  an  increase  -  j 
in  the  percentage  of  dry  substance  in  the  .berries,  •>T’hus,  j 
for  example,  in  the  berries  cf  the  Chauchi  variety  on 
inflorescences  not  treated  .with  the  growth  stimulant 
(control) .  the  sugar  content  during  the  harvesting  (13 
.September}'  amounted  to  1*+, 5  percent,  and  that  in  the 
berries  cf  the  inflorescences  treated  with  the  growth 
stimulant  was  21,4  percent 5  corresponding  percentages 
of  dry  substance's;  were  15.5  (control)  and  18,3  percent. 

The  same  regularity  was  observed  in  the  Kimrang  variety. 

In  addition  to  the  tests  on  the  effect  of  .gibbe- 
re  Hie  acid  on  the  fructification  process  in  varieties 
with  a-  functionally  female  type  of  flower  structure ,  b  'f  . 
tests  were  conducted  on  obtaining  normally  developed 
bunches' cn  greatly  falling  clones  of  the  Riesling  variety. 
The  data  obtained  confirm  the  Possibility  of -.obtaining  a 
normal  yield  from  these  clones  by  a  double  treatment  of  . 
tile  inflorescences  with  gibbereliie  acid  in  a.  concentre-"-  I 
tioii  of  10  mg/g.  - 

In  : conclusion,-  I  express  my  gratitude  to  Prof.  j 

p.  T.  Bclgarev  for  directing  the  work  and  to  Prof,  Pi. 

Kh.  Chaylakhyan  for  providing  the  gibberellin  f£r  the 
tests,  .  j 
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Cocklebur,  'soyabean,  kalenchoe.  rguj.AA« ,  wa.>JV  . 
Maine  nt  tobacco' 'will  not  begin  'to5 f!lovreT;'tndeh  i 

day  conditions  when  treated  with  plbberellin  /  l-hj* 
Vfiiat  is  more,  the  spraying  with  gibberollin  of  kalen- 
choe  plants  raised  under '  ^hort-aa^  condi  tion's' bancels 
out  t]ie  accelerating  effect  of  short-day  trestisents  •  ’  . 
/la  /,  On  this  basis,  the  general  statement  Was  made 
that"*”! t  is  iiiipo's rible  to  prerote  the  developmeriVof 
short-day  plants  '  by  treatments  of ;  gibbereliin,  ■  xt,  a  s 
thought  that  short-day  plants  contain  enough  natural 
Fihberelli ns  sc  that  their  flowering  is  not;  promoted 
by  treatment,  unlike  the  long-day  plants  At  the 

same  'time  it  is  known  "that,  g  Abbe  re  13  In  -treatments 
strongly  affect  the  nature  of  the  growth  and  shaping 
processes  in  both  long-day  "and  short-day  plants.  ;In 
rcore  recent  investigations  conducted  'pn  ^  cocklebur,'  it 
was'  shown  to  be  possible  to  accelerate  the  course _ cf 
phetoper i cd ic  induction  in  this  short  day  plant  vet h 
the  aid  of  gibberelJin  /  b,7_/. 

It  seemed  essential  to  determine  whether  tne 
result  obtained  Pn  cocklebur  was  'typical  of  short-day 
Plants.  With  that  end  in  view,  we  organized  tests  or. 

1  peril  la  (Peri  11a  oeym.oi.des),  Italian  hemp,  and  sun¬ 
flower  (giant) » 


'ilia 


!  Tests  on  Per Ilia.  Starting  from  the  -moment  of 

|  germination',’  the  plants  were  grown  for  15  days  under 


i  constant  Illumination,  and  then  divided  itito  tvc  equal 
:  groups,  The  plants  of  one  group  wore  sprayed  once  with 
a  0,01  percent  solution  of  gitberellin  after  which  (31 
July)  they  were  put  cn  various  daily  illumination  rone- 
dales.  Simultaneously,  we  give  the  same  daily  illumina¬ 
tions  tc  control  plants  not  treated  with  gibberellin. 
The  setup  and  results  obtained  are  shown  in  "able  1. 


+  8  DIF,  J 

The  number  of  days  from  the  moment  of  placing  the  perilla 
under  short-day  conditions  to  the  moment  of  budding, 
plants  raised  under  various  pbotcperiodic  conditions  ^ 

Conditions  cf  |  Always  *  Tshort  days  j  Always  &lt  . 

prolimiaaty  ?24v*fco».ir  .  r  •;  -) '  ( hour  a  per  £4-lir 
treatment  of  I  day  r--T--vr-"  •  *'  *  --  Akv 

!  plants  j 


12  $  15 
] 

ww:«'<imrpniiwK.<»w 


I  ■ 


Control 


Koao 


GibberaDiu.  | 

0,01  percent  j  Kcne 


K«ae  Nono 


Kooe  36 


It  3s  quite  obvious  that  the . preliminary  treat¬ 
ment  of  plants  with  gibberellin  did  not  result  in  their 
budding  under  conditions  of  a  2^-hour  day;  nor  was  bud¬ 
ding  promoted  while  the  plants  were  kept  under  condi¬ 
tions  of  a  12-hcur  day.  At  the  same  time  the  gibberel¬ 
lin  treatment  proved  tc  be  very  effective  under  the 
short-term  influence  of  short  days  within  9-18  days. 

The  control  plants,  kept  for  nine  2. .-hour  days  under 
short-day  conditions  and  later  transferred  to  a  full 
24~ hour  day,  did  not  bud.  Under  the  same  conditions 
of  day  duration,  plants  treated  preliminarily  with  gib¬ 
bered  lin  produced  buds  on  the  36th  day.  From  Table  1 
it  can  be  seen  that  gibberellin  accelerated  the  course 
of  the  photolnductive  processes  in  the  short-day  plant 
perilla.  /  .  h  ."h  .  vivb/y  -u  ',  ■ 

Test  on  Italian  hemp.  Hemp,  being  a  short-day 
plant,  is  not  influenced  by  the  length  of  day  for  the 
first  35  days  after  germination  /  8to/.  The  photo periodic 
reaction  of  hemo  has  another  specific  feature.  If  the 
plants  are  illuminated  for  a  small  number  of  short-  days, 
insufficient  to  produce  flowering  under  long-day  condi¬ 
tions,  the  reaction  to  the  length  of  clay  will  neverthe- 
I  less  reveal  itself.  On  these  plants  it  is  possible  to 


observe  the  epres'^ehce  of  simple 
pound  ones  '(Fig.  1  Trre .  a s  t 


eaves  -ire 


:  Trv 


the  riant. .keeps  growing 

..•’l..—  .  *  “i  -i  .  _ 


under  d 


again  after  —  ;-r—  — -  .. 
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'hour  1  ilbrni  nation  I  compound'  leaves  will  form 
the  simple  leaves,  thin,  s'plte  cf  this,  t-he 


s  -.indicates  that 


yx  c?  ,j ■'Z'li  ■k- :  —  t  .  i  ■  "  j 

+  v,e  plants  were  sub  tee  ted  to  -snor  * 
felt  by  the  plants. 


cay  a cticn  which  wt 


•h  .<: 


:>1  •  ;.¥<* 


'•  'Figure  1.  Leaves  'of  'Italian  hemp  plants  illuriinated 
for  e.ihht  short  days  from  the  •  moment  of 
;  ;  •  gerni  notion .  "Left:  control  leave sp-right : 

'-leaves  tfeated  Vith  gihoerellinl;  y  hr  V 

The :  purpose  of  ‘  the  test  was  tr  find'nh  whether 
rihberellin  trea tme.nt  would  a coeleratc  the  perception 
of  short -dav  conditions  by  the  sprouts  ofoheir.p..:  ai  .. 
this  purpose,  beginning  .with  the- irioment  of  fermnation 
the  hemp  plants  were"  expo'sec  to  u.  4,  t i  .  .^o-noui 
short  days’,  after  which' .'they  were  placed  .  on  _  d  .-hour 


OF,  VS  *  o.x  Wild  LUi  vpv  >  V  r  — —  -  -  , 

dev  The  'test,  vrnfe  i  h  'two  seflesJ  a’  control  (withou  <. 
gibber  el  3  in’  treatment)  and  an;  experimental^  series,  in  ^ 
which  the  plants  were  sprayed  with  gi there llln  solu.lc'n 
daily  as  long  as  they  were  under  short-day  conditions 


*  Jp  eachXtest  group  there  were  .15-  plants  ne 
month  after  termination ’of  the  short -oav  treatment  o 
the  plants,  we  counted  in  each  group  the  number  of 
I  tvVp nt e  having  'only  cornr-c-und  leaves,  i.e.  -the  plants  . 

!  Kaf  shewed  no'  rbadtiori  ;tohphot0periodic  action.  ,lne 
t  count-  results  are  given  ih  i.atle  d «  ■  \  : 
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7;777,  7  Table  2  :V77  7/;7'7 

'  fnm.ber  of  Italian  hemp  plants  that  shoved  no  reaction 
to  short-da v  treatment  (hr  change  in  leaf  structure/ 

>Tba  rumbar  of  short  day*  received  by  tha 
Text  series  !  frees  the  ament  of  gerrlnaticn 

I  4  J  6  8  10  12  |  14  Jl6  18  Izom  p* 

Control  uljfchwxi  t  I  • ;  7  ■  7  ,■  ■  ! 


<  •  . 

.  7  77:pf: 

14  13  11  MO 

7-  ■  :?7  ;mi 
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Control  vithoxt  l  |  .  1  :-7  7'  ■■;■ •'  7:  7{  /  -  f 

treatment  |15  15  15  14  13  It  10  *  3  1  |  0 

Daily  treatment  ■  J-777r77  ;7  7. ;y.  j 

with  gibherelliXi  \  j  ...  *  77U7^?f  ^7,7'f '  ■'  j 

darlag  short-day  I  !  j]  t  j  j 

:j “j  ~  *7{  ” 

It  turned  out  that the  control  pie bt  reacted 
fully  to  short -day  condition's  only  when  they  lasted 
for  20-77  days.  The  same  effect  war  'obtalnae  fur 
plants  treated  vi  th.  g ibberelli  r.  after  much  'briefer 
exposure '  -  •■  night  to  12  short  days* 

7': :  It  d's  qui  te  obvious  that  :.th07ccirb3 pM  'action 
rf  a  shi  rt  day  with  e.  treatment  of  gibberellih  increases 
the  photeperiodi cm  sensitivity  hf  heirp,  which' is  .a  short- 
da  v  plant,  ■  s-7:7  7  “7'-  7.  ...  r  7.. .77  7' .7  7'  .•  . 

‘  ,  ■  Thrr,  peril! a  and  Italian  hetnry  being  short-day 
plants*  perceived  the  short  day  more  effectively  when 
they  were  treated  wi  th  ^Ibbnrellih  bither  -preiiminarj  ly 
(peril  la )  c.r  daily  during  short -day  exposures  (hemp.) . 

if may  be  ‘as'-umed  that.  In  both-  oasbS1 'giobore.iJ i.n 
acted  primarily  to  promote  the  growth  of  the  stem  and 
the  activity  cf  the  axil! ary  buds.  As  a  result  rf  treat¬ 
ment  with  gi  chore  113  n,  peri  11a  os  veil  as  heme  grew  to 
a.  pc  rex. irately  one  and  a  half  to;  twice  the  normal  height. 
The  high  rbysiclcgtcni  activity  of  the  buds  in: -the  arils 
cf  the  leaves  cm  be  judged  from;  the  fact  that  all  the 
treated  plmts,  noon  bei hg  ,transfe.med  tc_  long-day  con¬ 
ditions,  mod  need  'vigorous  stem,  shoots.  In  the  control 
riant  s'  the  identical  T^uds  of  the  Same  formation  were  of  : 


v.  j.  r-  X/  «-«•  '•*  »•  --  '  ^  :  . .  " 

gibberellin  (in  cocllebur  ,as  well  as  in  .our 'media, 
(peri 11a  and  hemp)  ensures  a  mere  rapid  perception  of 
photo per iodic  conditions.  Contrary  to  the  opinion  of 


JL 


a  number  of  researchers,  the  treatment  of 
plants  wi  th  gibberellin 
development  under 
to  e  short 


snort -day 
the 


Figure  2.  Sunflower  plants  (giant)  raised;  under 
constant  illumination,  lefts  control 
plants:  right:  plants  treated  (for  30 
.days)  with  gibberellin.  The  latter; 

;  ;  formed  ;  a  n  t hod  i  a  p | 

Test  with  sunflowers'  (giant) .  This  sunf lower  :-: 
variety  is  a  facultative  short-day  plant .  . hit  begins 
to  flower  earlier  under  short-day  conditions  and  much 
later  under  continuous  illumination.  The  plants  were 
raised  on  both  24-  and  13-hour  days.  One-half  of  the 
plants  under  both  photoperiods  were  treated  daily  for 
30  clays  with  a  solution  of  gibberellin  (0.01  percent), 
while  the  other  half  were  not  treated  and  served  as  the 


control.  v' 

The  treatment  of  the  plants  with  gibberellin  very 
strongly  affected  the  growth  and  morphology  of  the  sun¬ 
flowers'  (Table  3) .  Under  both  24. hour  and  13  hour  day 
conditions  the  height  of  the  plant's  increased  (by  20  to 
30  percent).  The. stem  had  eight  to  10  more  leaves.  The 
morphology  of  the  leaf  changed  strongly.  Under  the 
effect  of  gibberellin,  the  width  of  the  leaf  blade 
decreased  to  half  of  the  sire.  The  leaf  acquired  a 
drawn-out,  elliptic  shape.  There  was  a  marked  change 
in  the  shape  of  the  leaf  blade  at  the  egress  point  of 
the  leaf  scion.  In  place  of  the  well-pronounced  heart- 
shared  base  of  the  leaf  in  the  control  specimens,  the 
experimental  leaf  base  acquired  an  orbicular  wedge- 
shaped  structure.  Thus,  the  leaf  shape  characteristic 


I  ■' 
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of  the*'  sunflower  wits  lest  under  the  effect  of  gihberellin, 
The  weight  of  the  leaf  blade  in  the  experimental  p lents 
!  decreased  to  less  than  one  third  the.' normal  weight. 

:V  "  . '  Table  ^  f 

The  response  of  sunflowers  (giant),  to  treatment  with 
giboereilin  when  "raised  under  different  conditions  ei 
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control  grerp,  the  plants  were  not  treated  with 
gibberellln. 


:  plants  treated  with  gibberellin. 
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1)  —  Duration  of  day;  2)  —  height  of  plants 0  on;  3)  — 
number  of  days  before  flowering,  50  percent  of  the-  plants; 

4)  m  leaves;  5)  —  number 'of 'leaves  per  plant;  6)  «.*»  width | 
7)  —  length;  8)  «-  raw  weight,  g;  9)  —  of  one  le&f* 

10)  —  of  stems;  11)  —  of  anthodia.  12)  No  fiowring. 


The  tree  t  merit  with  gi there 11 in  strongly  'affected 
the  development  of  the  plants.  Tinder  a  13 -hour  day  and 
conditions  favoring  develchment ,  the  f lowers ng.  of  both 
experimental  end  control  plants  was  simultaneous  end 
relatively  rerid  (flowering  on  the  yhtfcvday)  • 

Under  conditions  of  a  ?l  -hour.  day,  the  plants 
treated  with  gibberellin  began  to  flower  or  August  <c3, 
the  Both  day  after  germination.  The  control  Plants 
rig-yor-  blossomed  before  the  termination  cf  the  test 
( September  If) ,  although  by  that -time  they  had  t lower 
•buds  (Fig.  ?).  Thus,  under  conditions  of  constant 
ill  lard  nation  gibberellin  accelerated  the  flowering  of 
the  facultative  short-day  sunflower  b*.*  mere  than 
days.  Judging  from  the  literature,  the  result  obtained 
,  on' the  giant  sunflower  is  the  first  case  in  which  a 
j  short-day  plant  under  the  influence  of  gibberellin 
1  experienced  accelerated  flowering  under  conditions^ of 
1  constant  i Hurt! nation  (not  the  optimal  photoyerjod  j » 


